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1 Record carrier of a rfead-only type and read device. 



The invention relates to a record carrier of a read-only type comprising w*-*- { :^> 
: v in^rn^on in ; ^pP^^^ : :.^'i S« 0 , ::v ^ v ^, r;< , : ! ^^. r: , ? ^| ; ;u.i^5^^a cm 

,v/ v > - "'^C^'^c'invbnti further relates to a method of manufacturing a record carrier of 
1 5 : ; " ' rciad-o^ layer of the record carrier is provided with 

5 marks constituting a track representing information. 

: The invention further relates to a read device for reading the record carrier. 

Record carriers of a read-only type are well-known, e.g/ the Gbmpact Disc 
10 (CD). Such read-only type ; record carriers are manufactured in a mass production process, 
e.g. forppti^ 

v'Sw 

pattern of marks representing said information. The information is logically subdivided in Jfe 
addressable blocks of data words and corresponding control words, e.g. addresses. An : ^.B^ 

15 addressable block is the amount of data words which is logically handled as one item of data, - 
e.g. 2048 bytes. Hence the addressable blocks constitute logical amounts of user data which 
can be retrieved individually, e.g. computer data on a CD-ROM. On the other hand 
recordable-type record carriers are known, e.g. CD-R or CD-RW. Recordable-type record 
carriers are usually provided with information in a recording device by writing information 

20 signals in a preformed track consecutively or random at selected locations. Such recording in §S 
- . different sessions in time may take place in one recording device or in different recorders,- - 
The recording in different sessions of information signals adjacently in the track is called 
linking. A method and apparatus for linking successively recorded information signals on a 
recordable record carrier is known from US 5,187,699. The minimal amount of information 

• t ' V '■ : - , \ ' J ; t « . i.s : • . , v 

." i - i . ; ! ' 1 \ : " : ' « . >.-,r< : **■ * 

25 which has to be recorded without interruption by such an information signal is inter klia • 
determined by the error correction system. Such amount is called an information unit and S 
comprises a number of the logically addressable blocks, at least one but usually 8 or 16, and :^ 
Error Correcting Codes (ECC) covering said blocks, information units are to be recorded at 
predefined locations indicated by position information in the pregro6v£ : Hence in between : 
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information units; there may be a bounds between signals recorded at different instants*: 
called a link position..!^ the known linking method, after a first infonriation signal is 
completely recorded, the recording process is continued.for a predetermijied period after a ; , 
last frame of the signal up to the link position: When a riext information signal is to be : : 
5 recorded, the recording process is; started atvthe link position by adcUng dumpiy inf pnnation ; r ; 
(usually zero data) uptto the start of the;MIpw^ area 
between, the information; unitShdoes notiC.ontainjiyalid; info^atipn, ancl ^.G^ll^.a^J^ngrf^ar 
whichlinking ax^^ 
in th#t^J<|pi^ 
: 10; can^er§^^i^ble^ 

distinguish between the read-only typA ; and |^ pe : , : , 
decoded according to the c.oirect f QTOat, 'Si^pteTead deyd^ only to 

readme ;foim^ 

linking ^ais<read;>v^ ^l^^^^^i/l.^v 

v- "".-.»; j; .-v>y;i Itis ^^pl^^of the^ device 
which allow effective linking and obviate the above problems. A ; u\i-^..yy^; ri 
For this purpose, the read-only type record carrier as described in the opening 
20 paragraph has a track comprising the information subdivided in information units that are 
: constituted <by;,apre^ comprises 
linMng areas ^yided ihet^een^to ; a fpnnat foi^qpi^b^t ^ >. 

type record carriers. Eui^ent^ 

with signal processing means for retrieving the inf(0im,a£ linking area. 

25 The effect of the linking area in the read-only ty^ i ^gr44?^.er 1 iSi>that read;devices need 
only be equipped for readingp^ fonn& an^ any 
disruption of the read process, because the linking area i$ ; p^ ptthe ; fpnn the 
compatibility bet>yeeni different typ 

capacity of the read-only type record carrier is not larger than the capacity of the recordable <■ 
30 type due to the presence of linking areas in both types, and because the relation between 
logical ad(fa^ses qt blocks and ^e^sa^jn^th types. 

effort is required to. provide linking for recordable type record carriers which are tp.be 
compatible to read-only type record carriers; Such a linking system may require a highly ■ 
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accurate recording device to create only a small linking area which can be dealt with bythe 
error correcting system provided in players for read-only record carriers. By providing the 
linking area already in the read-only type disc format the read device is less complicated 
because only brie format needs to be decoded; Further the recording device does not require a 

5 high accuracy linking circuit, but may fcreaie ia normal :> size^ Utilaiig- i£re^^'-^' v ^-.J t"-"' - ? ' 1 -■ ^ ^ s 1 >"S ■*.: v'X^-" 
i , :' ^ preferred^ embodiment of the r^drd ciamer is-chafacterized in that the - : 8 5 'M i: - 
information 1 is encoded by a channel ecd£ td ari*eric6ded sigiiil comprising irame^ ahd^ri 'th&t 
; th6 linking ^is ti^th&ad^ 

liiOSng^ 

10 infomi&tio^ 

uriit^Herife^ a j imri^ '■*''>'' ii-'ui'iijiv.^--' 

compn^aiml^ TKis hks^^MvzfinS^ 

exclusively available for read^<Mly recbrd car^ 
15 cannot be easily copied to a recordable type record earner, because on standard recording 
devices the contents of the linking area cannot be influenced externally. 

n v> • : <> Further advantageous, preferred embodiments' accbrdihg to thfe invention are 
given in the further dependenfcctii^ 

further^thTCf^ri^ 

descrijftibrr and with reference to the accompanying drawmgsWn wruch « >r* ■< » * ^ 

25 ; m;gMw\ ^^,sdT 

Fig. 4 shbws a linking area •;' " - 4 ' ■ r <- ^ ' : 

Corresponding elerhfents in different Figs; have 'identical reference; numerals. ; * : m , ; v v 

' :> T^ 1 a'shbw^ a* disc-shaped 'i^b^-c^gr^l^havin^a' track- 19 and a central^ 
hole Id.'^he'tr^l^lP i^^arig^ with -a Spiral pitterii of ttfnis constituting 

substantially parallel tracks on ah information layer. The record carrier is optically readable, 
called an optical disc, arid is of read drily type.' The information is represented on the r f 
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infomiatiop lay^ , /. ^ M 

manufactured by pressing. The track comprises position information, e.g. addresses, for 
indication of ,the lqpatipn of data blocks. A number of blocks constitute an information unit, 
whiph unit is ; prpvid^ with error correctipg r podes and is the minimally required, amount of 
5 data for an en-pr correcting process in. a r^^^ , , t ......... 

... Fig v lb is a cros$-§ect|pn taken alpng th? hne b-b of thprpPPrd carrier 11, in t 
\yhiclj a ^nsp^nt sybstrat^ l$ : i§ F l?ro^^ 

a ^nod^ilated sigii^l . when opticaljy detected. The modulated signal is subdivided. in i raises. A 
fram^ is a j^pde^r^d ^ounj of .data ^rec^ji^ 

Jfr^ c^^(p.g h pmty^^ a 

pumb^r pf d^ta J^cta, }.f^^jag^^^^t frames.. ^An e^apple.pf such. $ i^pr^ing system 
15 is topwn frpm thcs system, m \yhjch the frajnes carfy 7{ l 72 data y^prds and 1 Q parity > 

and in v infqim blpclcs, hence ; t^e size of such a unit is 32KB ; J user 

data, ^pumtpp^ 

20 coireptipn, ££e fas*. Ifyer.tf ^ ^p^^ke-r^dpm t 

en-prs, and the second layer, (called C2) corrects the large error such as burst errors. A 
recording^ce^ 

a block is, preceded by a run-in area, not containing u?er data, but a dedicated pattern for t . . >; , 

25 block .usual^s alsoproyi^ _. 
. signa^ ^hich nught. disturb the read ejectrpnips. So for ; recordable, record carriers a^ linking ; , 
^M^H ^^^^i^ 1 ® VWl^r^be^^e ^ tib^ lining ,^%^b^ eqi^al ^ a (data block , v 
■^■^yM'WiM^^^R^Wh^^^WJ^ ^- ''"X^^W fh^ linking area is introduc^d in^e 
readonly record carrier haying the same or ; similar contents, as. tbe^writable record carrier. 
30 Advantageously the f£$d deyice does not to\>$ . 
read, is ^y^ r ^ 

recording of a unit can be positioned jn the first frame, while errors due to starting a ; ... . 
recording can be positioned in the second frame. In a further embodiment the linking area is 
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subdivided hf k Wn-oiit field following the previous dati bidck, si gap and a riin-in ffel d' 
preceding the next data block. 1 ' 

, - ri ' XJ Bg.-2 'shows a playback deVi'6'e for reading W'recoircl carrier 11 /which record 
carrier is identical to the record carrier shown in fig. L The device is provided with a drive 
unit 21 for rotating the record carrier 1, arid a reiad Heat! 22 for scariliing the t&eic 19 ori the 
record carrier: The apparatus is providecl with a positioning Unit 25 for coarsely positioning 
the read hei^ ^ dn't^fe track iii ttie i-adial &iebtion1(i^^ length ' fo^fidn of 

the tracl0VThfc re^ 1 



radiation b^Mf&a^ 

10 ^ by a 01 

radiation source, e.gc a laser diode. The read head further comprises a focusing actuator for 
moving the fbCus of the radiatioh beam 24 y along the optical Sxis "of said beam arid a trackiiitg 

ticking actuator may cbiiiprise for exianipie toils "for radially moving an optical element or a 
15 piezdtfemeirt 

of thfebeam 1 2#. The radiation f ieSifected' by the ihferi^tibn layeris "de&Ht^ti by a (detector bf a 
' usi^^i^e^gi^ thfe read (lead' 22 ? f csr' j^erieratin'g W read sigiiaj aiii r 

furth^er dete^tbr si glials including a tra Which 'are i H 

applied to siid tracking and focusing actuator^ ThV ite^ is processed iry a read means 

20 27 to?' fetrieve the' data; vvtiich read meah£ ar§ of a usual typd for example co^ J :iU ' 

channel decoder. The retrieved data is passed to a data selector 28. The data selector selects 

,, infbri£&<mum^ 

perform the error correction to 4 generate an output signal 30. Iii a different embodiment there 
25 is no separate data selector but the error correction 'uMis provided' wi'th a frame detector '"* 
which det&fe 

frames constituting to information linit. The device is further provided with a control unit 20 
for receiving commands from a user of from a host computer for controlling thfe apparatus via 
controllings 26, e.gfa systelm bus, connected to the drive unit 21, the positioning unit 25, the 
30 read means 27 arid the data sddctbr 28, and pdssibly ilso : the fcrror corceCtion linit 29>To tills 
end, the control 5 unit 20 comprised control circuitry, for example a microprddessbr, a program 
memory and contiOl gate's, for performing' the usual control procedures. The control urtif 20 
may also be implemented as a state machine in logic circuits 



WO 01/29832 r \ 




PCT/EPQO/10095 



6 

Fig.; -3 shovvs a number of linked information units. A part of a logical t . 
sequence 31 of information units is indicated, A first information unit 32 is named N-l, and v 
followed by a linking area 33. Thereafter a next information unit 34 is named N, followed by 
a further linking area 35 and a third information; unit; 3 6 named N+l. Each -pro of information 
5 units is separated by a linking area, and therefore in a recordable system a compatible record 
carrier can be recorded without difficulties. It must be noted that the sequence as shown in 
Fig. 3 is present on a read-only record carrier which does not require any linking areas. 
However, as the playback device is arranged to cope with the linking areas, any recorded 
record carrier can easily be read on the same device. In an embodiment the linking area has a 

10 length of two frames as described above with reference to Fig. 1 . 

Fig. 4 shows a linking area. A detail of the logical sequence 31 of information 
units is indicated. The preceding information unit 32 is named N-l, and followed by the 
linking area 33 and the next information unit 34 named N. The linking area 33 is subdivided 
in a run-out field 41 adjacent to the preceding unit 32, a gap 42, and a run-in field 43 

15 immediately before the data area of the next unit N. The run-in field and the run-out field 

may be filled with a predetermined pattern of marks, usually short marks for synchronizing a 
read clock when reading. The gap 42 does not have a specific prescribed data content in the 
recordable type record carrier, because it remains unrecorded. When recording several 
information units consecutively the gap may also be recorded. In the read-only disc the gap 

20 may be an unrecorded area or may have some random data pattern. For recording the gap has 
the advantage, that the run-out field and the run-in field do not overlap and therefor are 
reliable and without unexpected errors. In a further embodiment the linking area in the read- 
only record carrier may be used to accommodate auxiliary data, e.g. access control data, a 
decryption key or a unique disc identification number. In particular the gap may 

25 advantageously be used to store copy control information, because on a recorder the content 
of the linking area cannot be influenced externally by the user and in particular the gap 
cannot be filled at all. 

Although the invention has been explained by embodiments using the CD and 
DVD-optical recording format, it may be applied for any format for storage of units of 
-. 30 information. For example the record earner may also be a magnetic type disc or a tape. It is 
noted, that the invention may be implemented by means of both hardware and software, and 
that in this document the word •comprising* does not exclude the presence of other elements 
or steps than those listed and the word 'a' or 'an' preceding an element does not exclude the 
presence of a plurality of such elements, that any reference signs do not limit the scope of the 
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claims, that f nieahs;Vmay Be represented bya single item or a plurality and that several 
'means* may be'rc^ s ^^ed by the same item of hafdware. Fii^ of the; V : : " 

invention is hot limited to the embodiments, and the invention lies in each and every novel 
. - fe^rc dr^mbiiiatioh 6f featukes^scribed abbw. - = ; - t ^nU^rim^ ; 

' <n<:% n; 2r* &*s>v? { ^ -M ibr. & M .^p)^/'? k'&r- ."-^ fb-v'i h&p?v}$* cu^ia*' . c 

'* ^^j^ . . 
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1. Record carrier of a read-only type comprising information in a track, the 
information being subdivided in information units (32,34,36) that are constituted by a 
predetermined number of addressable blocks, which track further comprises linking areas 
(33,35) provided between the information units according to a format for recordable type 

5 record carriers. 

2. Record carrier as claimed in claim 1, wherein the information is encoded to an 
encoded signal comprising frames and in that the linking area (33,35) comprises two frames. 

10 3. Record earner as claimed in claim 1, wherein the linking areas (33,35) 

comprise a run-out field (41), a gap (42) and a run-in field (43). 

4. Record carrier as claimed in claim 1, wherein at least one linking area (33) 
comprises auxiliary information. 

15 

5. Method of manufacturing a record carrier of a read-only type in which method 
an information layer of the record carrier is provided with marks constituting a track 
representing information, wherein the information is subdivided in information units 
(32,34,36) that are constituted by a predetermined number of addressable blocks, and ^ f ~ 

20 wherein the track is provided with linking areas (33,35) between the information units 
according to a format for recordable type record carriers. 

6. Read device for reading a record carrier of a read-only type comprising 
information in a track, the information being subdivided in information units (32,34,36) that 

25 are constituted by a predetermined number of addressable blocks, which track further 

comprises linking areas (33,35) provided between the information units according to a format 
for recordable type record carriers, which device is provided with signal processing means 
(28) for retrieving the information and discarding the linking areas. 
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7. Read device as claimed in claim 6, wherein the signal processing means (28) 

comprise means for deriving auxiliary information from at least one linking area (33). 



; . ..v«*-'*5&K^C) ^ftO.fK^ifcW-^rU u(--b;Siiiyiorf^gib>ld OQitarao 3 r? . ,4 ii/ ; : *f ,K? -Cjcs^ 

• .aaare -Sftaitoxt %nti&£$2&'hn& iv:>(itkii^$ior.&\t ^^^"'^^^^ 
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